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2a )□ This action is FINAL. 2b)^ This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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4) ^ Claim(s) 1-13 is/are pending in the application. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

1 . Claims 1 and 13 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The limitation of Claims 1 and 13 "...while the pixel is being driven by the 
input image data that produces the image that is fitting the input image data ..." is 
not clear. 

What does ". .. the image that is fitting the input image data . .." mean? 

Does applicant mean that the size (e.g. number of pixels/bits) of the produced 
image is the same as that of the input image data? 

Does applicant mean that the duration (e.g. duty cycle) or the amplitude of the 
produced image signal is the same as that of the input image data? 

Why Handschy et al.'s "non-visible inverse image" would not fit the input image 

data? 

To further advance prosecution, the Examiner interprets " . . . the image that is 
fitting the input image data . .." as an image whose signal having a predetermined 
voltage and period. 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1-3, 7-9, and 13 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Handschy et al. (US Patent No. 6507330). 

Regarding Claim 1, (Currently amended) Handschy et al. teach a display 
apparatus comprising: 

a matrix display device comprising a plurality of pixels, an optical state of each 
pixel being defined by particles moving in a fluid between electrodes dependent on a 
value and a polarity of a drive voltage and a duration of a drive period during which the 
drive voltage is present across the pixel(Col. 8, Ln. 17-34, FIG. 1); 

a driver for supplying a sequence of drive voltages across the pixel during 
corresponding successive drive periods (Col. 8, Ln. 17-34, FIG. 1), wherein each of the 
sequence of drive voltages (± 1.5V and ± 3.0V, FIG. 11) and drive periods (2.7ms and 
1 .35ms) are applied while the pixel is being driven by input image data that produces an 
image that is fitting the input image data (please note that the examiner is interpreting 
"an image that is fitting the input image data" as "visible" image, for example, desired 
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texts or objects as well as "non-visible" image, as examiner best understood for 
example, uniform grayscale comprising black, white, and/or gray for blanking, and/or 
reset image; Col. 13, Ln. 36-42, FIG. 11); and 

a DC-balancing circuit comprising a controller for determining a time-average 
value for each pixel, used to adjust at least one of the value of the drive voltage and the 
duration of the corresponding drive period while the pixel is being driven by the input 
image data that produces the image that is fitting the input image data {"visible" (i.e. 
desired texts or objects) and "non-visible" (i.e. uniform grayscale, e.g. black, white, 
and/or gray); Col. 13, Ln. 36-42, FIG. 11), to obtain a substantially zero value of the 
time-average value for each consecutive field of the pixel (Col. 9, Ln. 31-44, FIGs. 10 & 
13), 

wherein the at least one of the value of the drive voltage and the duration of the 
corresponding drive period are adjusted in steps corresponding to sub-fields of the field 
of the pixel (Col. 11, Ln. 2-9, FIG. 4). 

Regarding Claim 2, (Previously presented) Handschy et al. teach the 
display apparatus as claimed in claim 1 , wherein the DC-balancing circuit further 
comprises a memory, and wherein the controller is adapted for summing in the memory, 
for the drive period of each pixel, a number indicating a multiplication of the duration of 
said drive period and the value of the drive voltage supplied during said drive period to 
said pixel, and adapting the value of the at least one of the value of the drive voltage 
and the duration of the drive period to obtain a value of the number being as near-to 
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zero as possible, the number corresponding to the time-average value (Col. 9, Ln. 31- 
44, FIGs. 10-13). 

Regarding Claim 3, (Previously presented) Handschy et al. teach the 
display apparatus as claimed in claim 1 , further comprising: 

a control circuit for driving the matrix display device in a sub-field mode wherein 
grey scales corresponding to the sub-field of each pixel are determined by a number of 
sub-fields receiving the drive voltage during the corresponding field, and wherein the 
drive period is the duration of the number of sub-fields receiving the drive voltage (Col. 
11, Ln.2-9, FIG. 4). 

Regarding Claim 7, (Previously presented) Handschy et al. teach the 
display apparatus as claimed in claim 1, wherein a desired coloration of the pixel, after 
an initial period of time required to obtain the desired coloration, is substantially 
independent on the duration of the drive period, and wherein the controller is adapted 
for controlling the duration of the drive period to be longer than the initial period when 
the number indicates that a polarity of the drive voltage is opposite to a plurality of an 
initial drive voltage corresponding to the initial period (Col. 12, Ln. 33-41, FIG. 8). 

Regarding Claim 8, (Previously presented) Handschy et al. teach the 
display apparatus as claimed in claim 7, wherein the controller is adapted for controlling 
the duration of the drive period not to exceed the initial period when the initial period 
causes the number to change sign (Col. 13, Ln. 36-50, FIG. 1 1 ). 

Regarding Claim 9, (Previously presented) Handschy et al. teach the 
display apparatus as claimed in claim 1, wherein a desired coloration of the pixel, after 
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an initial period of time required to obtain the desired coloration, is substantially 
independent on the duration of the drive period, and wherein the controller is adapted 
for controlling the duration of the drive period to be substantially identical to the initial 
period when the number indicates that a polarity of the drive voltage is the same as a 
plurality of an initial drive voltage corresponding to the initial period (Col. 13, Ln. 23-35, 
FIG. 10). 

Regarding Claim 13, (Currently amended) Handschy et al. teach a 
method of driving a matrix display device comprising a plurality of pixels, an optical state 
of each pixel being defined by particles moving in a fluid between electrodes dependent 
on a value and a polarity of a drive voltage and a duration of a drive period during which 
the drive voltage is present across the pixel, the method comprising: 

supplying a sequence of drive voltages across each pixel during corresponding 
successive drive periods (Col. 8, Ln. 17-34, FIG. 1), wherein each of the sequence of 
drive voltages (± 1 .5V and ± 3.0V, FIG. 11) and drive periods (2.7ms and 1 .35ms) are 
applied while the pixel is being driven by input image data that produces an image that 
is fitting the input image data ("visible" (i.e. desired texts or objects) and "non-visible" 
(i.e. uniform grayscale, e.g. black, white, and/or gray); Col. 8, Ln. 36-42, FIG. 11); and 

adjusting at least one of the drive voltage value and the corresponding drive 
period duration for each pixel to obtain a substantially zero value of a time-average 
value for each field of each pixel while the pixel is being driven by the input image data 
that produces the image that is fitting the input image data, based on a product of a 
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drive voltage value and a corresponding drive period duration of a previous consecutive 
field of the pixel (Col. 9, Ln. 31-44, FIGs. 10 & 13), 

wherein the at least one of the drive voltage value and the corresponding drive 
period duration are adjusted in steps corresponding to sub-fields of the field of the pixel 
(Col. 11, Ln. 2-9, FIG. 4) while the pixel is being driven by the input image data that 
produces the image that is fitting the input image data. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) a patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Handschy et al. (US Patent No. 6507330) in view of Admitted Prior Art (hereinafter 
APA). 

Regarding Claim 4, (Previously presented) Handschy et al. teach the 
display apparatus as claimed in claim 2. 

However, Handschy et al. do not teach the controller is adapted for comparing 
an absolute value of the number with a threshold number to supply a reset pulse to the 
pixel when an absolute value of the number for the pixel surpasses the threshold 
number. 
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In the same field of endeavor, APA teaches the controller is adapted for 
comparing an absolute value of the number with a threshold number to supply a reset 
pulse to the pixel when an absolute value of the number for the pixel surpasses the 
threshold number (i.e. "... reset pulse operates in the same manner as in the prior art 
Col. 2, [0025]). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to combine Handschy et al. teaching of a DC-balancing circuit 
further comprising a memory, a controller for adapting a value of at least one a drive 
voltage and a duration to obtain a value of a number being as near-to zero as possible, 
wherein the number corresponding to the time-average value with APA teaching of a 
controller for comparing an absolute value of the number with a threshold number to 
supply a reset pulse to the pixel when an absolute value of the number for the pixel 
surpasses the threshold number in order to benefit ofimproving overall image quality 
and reducing the image retention. 

4. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Handschy et al. (US Patent No. 6507330) in view of Abramson et al. (US Patent No. 
6950220). 

Regarding Claim 5, (Previously presented) Handschy et al. teach the 
display apparatus as claimed in claim 2. 

However, Handschy et al. do not teach the display device further comprising a 
temperature sensor for sensing a temperature of the pixel, and wherein the controller is 
adapted for modifying the number dependent on the temperature. 
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In the same field of endeavor, Abramson et al. teach the display device further 
comprising a temperature sensor for sensing a temperature of the pixel, and wherein 
the controller is adapted for modifying the number dependent on the temperature (Col. 
20, Ln. 2-7). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to combine Handschy et al. teaching of a DC-balancing circuit 
further comprising a memory, a controller for adapting a value of at least one a drive 
voltage and a duration to obtain a value of a number being as near-to zero as possible, 
wherein the number corresponding to the time-average value with Abramson et al. 
teaching of the display device further comprising a temperature sensor for sensing a 
temperature of the pixel, and wherein the controller is adapted for modifying the number 
dependent on the temperature in order to benefit of improving the image quality to 
compensate for the pixel temperature. 

5. Claims 6 and 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Handschy et al. (US Patent No. 6507330) in view of Katase (US Patent No. 
6961047). 

Regarding Claim 6, (Previously presented) Handschy et al. teach the 
display apparatus as claimed in claim 2. 

However, Handschy et al. do not teach the controller is adapted for modifying 
the number non- linearly dependent on the value of the drive voltage. 
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In the same field of endeavor, Katase teaches the controller is adapted for 
modifying the number non- linearly dependent on the value of the drive voltage (Col. 20, 
Ln. 2-7). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to combine Handschy et al. teaching of a DC-balancing circuit 
further comprising a memory, a controller for adapting a value of at least one a drive 
voltage and a duration to obtain a value of a number being as near-to zero as possible, 
wherein the number corresponding to the time-average value with Katase teaching of 
the controller for modifying the number non-linearly dependent on the value of the drive 
voltage in order to benefit of improving the image quality to correct the non-linearity 
dependent on the value of the drive voltage. 

Regarding Claim 10, (Previously presented) Handschy et al. teach the 
display apparatus as claimed in claim 7. 

However, Handschy et al. do not teach the display device is an electrophoretic 
display, and the pixel comprises two switching electrodes and a further electrode, the 
driver being adapted for supplying the sequence of drive voltages to the two switching 
electrodes and the further electrode controlling intermediate optical states of the pixel. 

In the same field of endeavor, Katase teaches teach the display device is an 
electrophoretic display, and the pixel comprises two switching electrodes and a further 
electrode (Col. 4, Ln. 60-68, Col. 5, Ln. 1-7, FIG.1, & FIG. 2), the driver being adapted 
for supplying the sequence of drive voltages to the two switching electrodes and the 
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further electrode controlling intermediate optical states of the pixel (Col. 6, Ln. 16-25, 
FIG. 3). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to combine Handschy et al. teaching of a desired coloration of 
the pixel being independent on the duration of the drive period, and the driver for 
controlling the duration of the drive period to be longer than the initial period when the 
number indicating that a polarity reversed with Katase teaching of including an 
electrophoretic display, wherein the pixel comprises two switching electrodes and a 
further electrode, and the driver for supplying a sequence of drive voltages to the to 
control the pixel's optical states in order to benefit of improving the image quality of an 
electrophoretic display to adapt adjusting at least one of the voltage value and the 
corresponding drive period duration. 

Regarding Claim 11, (Previously presented) Handschy et al. teach the 
display apparatus as claimed in claim 7, wherein the driver is adapted for supplying the 
sequence of drive voltages between the at least two electrodes for setting a grey scale 
of the pixel by providing a drive voltage lower than a usually applied drive voltage which 
sets a grey level by modulating the duration of the drive period during which the usually 
applied drive voltage is present (Col. 12, Ln. 33-41, FIG. 8). 

However, Handschy et al. do not teach wherein the display device is an 
electrophoretic display, and wherein the pixel comprises at least two electrodes. 
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In the same field of endeavor, Katase teaches the display device is an 
electrophoretic display, and wherein the pixel comprises at least two electrodes (Col. 4, 
Ln. 60-68, Col. 5, Ln. 1-7, FIG.1, & FIG. 2). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to combine Handschy et al. teaching of a desired coloration of 
the pixel being independent on the duration of the drive period, and the driver for 
controlling the duration of the drive period to be longer than the initial period when the 
number indicating that a polarity reversed with Katase teaching of including an 
electrophoretic display, and wherein the pixel comprises at least two electrodes in order 
to benefit of improving the image quality of an electrophoretic display to adapt adjusting 
at least one of the voltage value and the corresponding drive period duration. 

Regarding Claim 12, (Previously presented) Handschy et al. teach the 
display apparatus as claimed in claim 1. 

However, Handschy et al. do not teach the display device is an electrophoretic 
display. 

In the same field of endeavor, Katase teaches the display device is an 
electrophoretic display (Col. 4, Ln. 60-68, Col. 5, Ln. 1-7, FIG.1, & FIG. 2). 

It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to combine Handschy et al. teaching of a matrix display device 
comprising a plurality of pixels, an optical state of each pixel dependent polarity of a 
drive voltage and a duration, a driver for supplying a sequence of drive voltages and 
periods corresponding to input image data, and a DC-balancing circuit determining a 
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time-average value for each pixel, to adjust one of the drive voltage and the duration to 
obtain a substantially zero value of the time-average for each consecutive field of the 
pixel, wherein at least one of the drive voltage and the duration being adjusted in steps 
corresponding to sub-fields of the pixel with Katase teaching of the display device being 
an electrophoretic display in order to benefit of improving the image quality and 
prolonging the life of an electrophoretic display. 



Response to Arguments/Amendments/Remarks 

6. Applicant's arguments, see Page(s) 9-10 filed 11/09/2009, with respect to the 
Rejections under 35 U.S.C. §112 1 st and 2 nd 1f have been fully considered and are 
persuasive. The Rejections of 35 U.S.C. §112 1 st and 2 nd If have been withdrawn. 

7. Applicant's arguments, see Page(s) 10-14 filed 1 1/09/2009, with respect to 
newly amended claims 1 and 13 have been fully considered and are NOT persuasive. 

Applicant argues that Handschy et al. teaching of "...the second period of FIG. 
1 1 , however, the drive voltages are doubled to ± 3.0 volts for the non-visible inverse 
image..." and therefore, does not satisfy Claims 1 and 13 limitation oVproduces the 
image that is fitting the input image data". However, the Examiner respectfully disagrees 
because there is no evidence from Handschy et al. teaching substantiates such 
assumption. Handschy et al. intentionally generate such an input image data to 
produce the non-visible inverse image (i.e. blanking, black, reset, or erasing image) 
which is undisputedly fitting the input image data. 



Application/Control Number: 10/531,035 Page 14 

Art Unit: 2629 

It is obvious that there are differences between the references and the 
application, however, the references are undoubtedly readable on the application's 
claimed languages. 

Conclusion 

The prior art(s) made of record and not relied upon (is)/are considered pertinent 
to applicant's disclosure: Ayliffe; Peter J. et al. (US Patent/PGPub. No. 4728947). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to VINH T. LAM whose telephone number is (571)270- 
3704. The examiner can normally be reached on M-F (7:00-4:30) EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amare Mengistu can be reached on (571) 272-7674. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

A/inh T Lam/ 
Examiner, Art Unit 2629 

/Amare Mengistu/ 
Supervisory Patent Examiner, Art Unit 2629 



